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ADF&G TECHNICAL DATA REPORTS 

Th i s  s e r i e s  o f  r e p o r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  o f  data from s tud ies  conducted by t h e  Alaska 
Department o f  F i sh  and Game, e s p e c i a l l y  s t ud ies  which 
may be o f  d i r e c t  and i m e d i a t e  i n t e r e s t  t o  s c i e n t i s t s  
of  o t h e r  agencies. 

The p r ima ry  purpose o f  these r e p o r t s  i s  p resen ta t i on  o f  
data.  D e s c r i p t i o n  o f  programs and da ta  c o l l e c t i o n  methods 
i s  inc luded  o n l y  t o  the e x t e n t  r equ i red  f o r  i n t e r p r e t a t i o n  
o f  t h e  data.  Ana lys is  i s  g e n e r a l l y  l i m i t e d  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t h e  bas i c  data.  No a t tempt  i s  made i n  
these r e p o r t s  t o  p resen t  a n a l y s i s  of t h e  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  in tended use. 

Data presented i n  these r e p o r t s  i s  in tended t o  be f i n a l ,  
however, some r e v i s i o n s  may o c c a s i o n a l l y  be necessary. 
Minor  r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major  
r e v i s i o n s  w i l l  be made i n  t he  form o f  r e v i s e d  r e p o r t s .  
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ABSTRACT 

The 1983 commercial, subsistence, and sport harvest of the f ive  species of 
Pacific salmon (Oncorhynchus sp.) found in the Norton Sound-Kotzebue Sound 
area are  presented by age, sex, length, or fishing d i s t r i c t  along with appen- 
dices o f  historical  performance. Peak aerial  survey salmon escapement counts, 
side-scan sonar, and tower counts are presented for  a l l  systems enumerated. 
Age, sex, and length data from escapement sampling a r e  also presented. 

K E Y  WOI?DS: Norton Sound, Kotzebue Sound, harvest, escapement, Oncorhynchus 
tshawytscha, 0. nerka, 0. keta, 0. kisutch, 0. yorbuscha, age- 
size-sex composition, f ishery synopsis. 



I N T R O D U C T I O N  

The Division of Commercial Fisheries of the Alaska Department of Fish and Game 
( A D F A G )  has divided the s t a t e  into numerous fishing d i s t r i c t s .  The Norton 
Sound and Kotzebue Sound salmon commercial fishing d i s t r i c t s  have been defined 
as the area from Point Hope t o  Canal Point in northwestern Alaska. The Port 
Clarence Dis t r i c t ,  i s  also located within t h i s  region though commercial salmon 
fishinq has been prohibited since 1966. The Norton Sound Dis t r i c t  includes a l l  
waters from Canal Point north t o  Cape Douglas. This d i s t r i c t  i s  divided into 
s ix  subdis t r ic ts  (Figure 1 ) : Nome (subdis t r ic t  1 ) ,  Golovin (subdis t r ic t  2 ) ,  
Moses P t .  ( subdis t r ic t  3 ) ,  Norton Bay (subdis t r ic t  4 ) ,  Shaktool i k ( subdis t r ic t  
51, and Unalakleet (subdis t r ic t  6 ) .  The Kotzebue Sound fishing d i s t r i c t  includes 
a l l  waters from Point Hope to  Cape Prince of Wales, where commercial fishing i s  
res t r ic ted  to ocean waters north of the Baldwin Peninsula (Figure 2 ) .  

Five species of Pacific salmon (Oncorhynchus sp.) are  found in the Norton Sound 
and Kotzebue Sound areas. In order of economic importance to  the commercial 
f ;  sher~nan, are  chum (0. keta) , chi nook (0. t s h a w y t s c h a )  , coho (0 .  k i s u t c h )  , 
p f n k  (0. cjorbuscha) , and sockeye salmon (0. nerkd) . Numerically the even-year 
rc)turns of pink salmon are the larges t  of the f i ve  species followed by chum, cohb, 
chinook, and sockeye salmon. 

Adequa te management of the salmon resource in the study area requi res know1 edge : 
of certain fundamental parameters of each contributing stock. I n i t i a l l y  the 
determination of brood stock requirements needed t o  maintain the population i s  
of part icular  importance with the resul t  that  the harvest be adequately control1 d .  
To carry out t h i s  objective, i t  i s  necessary to  accurately assess: (1 ) the mag- 
ni tude of the removal (harvest)  and i t s  character is t ics  (d is t r ibut ion,  age, sex, 

I? 
and s i r e  coniposi t ion) ;  and ( 2 )  the magnitude of the breeding population (spawning 
escapement) and i t s  character is t ics .  The objective of th i s  report i s  t o  present 
estimates of the age, sex, and length composition for  the inshore return of salmon 
t~ the Norton Sound and Kotzebue Sound area. Summary information i s  presented fo r  
each h<~rvest  and escapement population sampled. Detailed information for  each 
f ishery as to  1983 period catch, historical  perfor~nance, weekly age, sex, and 
length information i s  presented in the Appendices. Results of special studies 
irvolv : ng snlall populations and samples are a1 so presented in the Appendices. 

Basic l ishery s t a t i s t i c s  for  the Norton Sound-Kotzebue Sound area a re  available 
from several additional sources. Commercial and subsistence harvest data are 
presented in the 1983 Norton Sound-Port Cl arence-Kotzebue Sound Annual Management 
Report (In Prep). Historical escapement data are maintained and displayed in a 
co~nputc>rized database. In addition, the resul ts  from escapement enumeration pro- 
jec ts  dre analyzed and reported yearly fo r  the Unalakleet River (Lean and Peterson 
1983), Kwiniuk River (Lean 1983), and the Noatak River (Bigler I n  Prep). Previ- 
ously age, sex, and s ize  data were presented in the report se r ies ,  ADF&G Arctic- 
Yukon-kuskokwim Region Age, Sex, and Size Composition of Salmon. 

METHODS 

Abdndance . - - Data .- 

The commercial catch data presented in t h i s  report were compiled from harvest 







receipts ( f i sh  t i cke t s )  which document each sa le  by a licensed fisherman. These 
data were entered during the commercial f ishing season into a microcomputer i n  
the Nome and Kotzebue area offices and are  preliminary. Keying errors  or l a t e  
arriving t ickets  may change the figures s l ight ly  in l a t e r  reports. 

Subsistence catches are  not monitored as closely as commercial catches i n  the 
Norton Sound-Kotzebue Sound area. Three methods of data collection are generally 
employed: ( 1 )  personal and household interviews conducted l a t e  in the season, or 
( 2 )  the return of catch calendars which are  mailed to a l l  known subsistence f ish- 
ermen for  reporting daily catches, and (3 )  a permit i s  required in the Nome sub- 
d i s t r i c t  with catch l imi ts  for  each permit. Irrespective of which data collection 
method i s  used, each has inherent and unavoidable sources of e r ro r .  When personal 
interviews a re  used, i t  i s  assumed that  fishermen can accurately recall the har- 
vest ,  which may have occurred over several weeks. Annually, l e ss  than 5% of a l l  
subsistence catch calendars are returned. A l l  methods only document the subsis- 
tence harvest of known or available fishermen and should be considered (3 minimum 
estimate only. 

Sport fishing fo r  salmon i s  monitored by the ADF&G, Division of Sport Fish. The 
sport salmon catch was estimated from postal surveys which consist of repeated 
mailing of questionnaires to random samples of Alaska sport fishing license 
holders by the Division of Sport Fish. 

Escapement surveys a r e  the main method fo r  monitoring salmon escapement into the 
Norton Sound and Kotzebue Sound drainages. Note tha t  aerial  surveys of escapement 
resul t  in peak counts or a ser ies  of counts and are  not a to ta l  enumeration of 
salmon spawning abundance. However, aer ia l  survey escapement counts can be 
regarded as an index of re la t ive  abundance for  the surveyed stream and have the 
potential for  use in annual or  interdrainage comparison of escapement. Two sonar 
enumeration projects and a counting tower also operate in the area. Sonar counts 
provide an a l ternat ive  index of escapement fo r  turbid or large drainages that  a re  
d i f f i c u l t  to  count visually. Counting towers provide the most exact count of 
escapement. Both sonar and counting towers provide data concerning migratory 
timing. 

Aae. Sex. and Lenath Data Collection 

Sampling goals for  age, sex, and length composition of salmon returning to the 
Norton Sound-Kotzebue Sound area in 1983 involved techniques considered more 
comprehensive than previous years (Brannian and Arvey 1983). Chum salmon, which 
comprise the bulk of the commercial catch, were sampled in the Kotzebue Dis t r ic t  
and in three subdis t r ic ts  of Norton Sound. Commercial catches of chinook salmon 
were sampled in three subdis t r ic ts  of Norton Sound and coho salmon in one. Salmon 
escapements were sampled in conjunction with enumeration projects ( i  . e . ,  sonar 
counters, counting towers, and t e s t  f i sher ies )  or  on the spawning grounds. Sub- 
s is tence catches were not sampled in 1983. 

All salmon were sampled for  age, sex, and length (mideye to fork of t a i l ,  i n  
millimeters).  Sex was determined by e i the r  internal examination of gonads fo r  
dead f i sh ,  or  external morphology on l i ve  f i sh .  External character is t ics  include 
snout, vent, body symmetry, and occasional appearance of m i l t  or  eggs. Scales 
were taken from the l e f t  side approximately two scale rows above the l a te ra l  l ine  
and on the diagonal from the posterior insertion of the dorsal f i n .  Scales were 



n~ounted on gum cards and impressions made in cel lulose acetate. Ages were 
reported in Gi 1 bert-Rich notation1. 

Sdmple . . -  Size 

Minimum sample s ize  goals for  temporal s t ra t i f i ca t ion  were derived fo r  each 
species of in teres t .  The objective was to obtain an estimated proportion by 
age class a t  a 10% level of significance ( fo r  a 90% confidence in terval )  with 
a 0.05 level of accuracy. This resulted in a stratum sample s ize  goal fo r  read- 
able scales of 502 chinook salmon with three major age classes, 450 fo r  chum 
salmon with two major age classes,  and 247 for coho salmon with one major age 
class.  Minor age classes comprising less  than 10% were pooled and treated as 
a single age c lass  in t h i s  analysis. Actual collection goals required that  
sample sizes be increased to include an expected proportion of unreadable scales. 
Therefore, conclusions, valid in the above mentioned levels ,  can be drawn, for  
example, concerning coho salmon from any time frame where a minimum of 247 samples 
were taken. In cases where the to ta l  number of samples collected was less  than 
the goal, data were pooled into fewer stratum and a standard error  presented. 

This report i s  a synopsis of the 1983 inshore return of salmon t o  the Norton 
Sound-Kotzebue Sound area. I t  presents the commercial salmon catch by subdis- 
t r i c t  and f ishing period or week. Length, age, and sex of commercial catch 
simples were extrapolated to  the commercial catch by age and sex. Escapement 
indices a re  tabulated and escapement samples used t o  estimate the sex and age 
compos i t i  on of specified drainages. Data are presented in summarized form in 
the body of t h i s  report,  with more detailed tables given in Appendix A - Norton 
Sound, Tables 1-15 and Appendix B ,  Tables 1-10. 

RESULTS 

Norton - - Sound . .  

The conlmercial, spor t ,  and subsistence harvests; escapement abundance; and biologi- 
cal sampling; i . e . ,  age, sex, and length for  Norton Sound follows. 

Commercial, Sport, and Subsistence Harvest: 

Commercial harvest in the Norton Sound Dis t r ic t  totaled 10,308 chinook; 31 9,437 
chum; 76,913 pink; 49,735 coho; and 27 sockeye salmon. The chinook salmon harvest 
was taken predominately in the Unal akl ee t  ( 6 )  and Shaktool i k ( 5 )  subdis t r i c t s  
from 17  to 25 June (Table 1 ) .  These f isher ies  operate with setnets  with most 
fishermen targeting on chinook salrrton using 210 mm (8-7/4 i n )  mesh g i l lne t s .  In 
a l l  other subdis t r ic ts  the landing of chinook salmon i s  incidental to the taking 

I Gilbert-Rich formula: the f i r s t  d ig i t  refers to the total  age, the second 
d i g i t ,  normally subscripted, refers to the freshwater age, leaving the di f fer-  
ence between the two d ig i t s  as the marine age. In some computer-derived tables 
the second d ig i t  i s  not subscripted. 



Table 1. Comaercial harvest  of chinook salmon i n  Norton Sound by s u b d i s t r i c t ,  
1983. 

Inc lus ive  Dates - 1 2 3 4 5 6 Total ----- 
June 5-June 11 155 245 400 

June 1 2 J u n e  1 8  10  3 0 45 671 2,061 2,817 

June 19-June 25 1 5  16 80 81 1,119 2,723 4,034 

June 2 6 J u l y  2 7 6 99 1 56 585 1,259 2,012 

J u l y  3 J u l y  9 7 26 24 120 394 57 1 

July 10-July 16 0 9 4 55 154 222 

J u l y  1 7 J u l y  23 2 9 3 9 66 89 

J u l y  24-July 30 2 1 10 65 7 8 

Ju ly  31-Aug. 31 1 9 2 1 8  55 85 

Totdl 23 5 2 254 21 5 2,742 7,022 10,308 

Includes 72-hour f i s h i n g  per iod  6/30-7/3. 



of chum salmon with s e t  g i l l n e t s  with an average 149 mm (5-718 i n )  mesh. The 
1983 harvest  was 272 above the  recen t  5-year average (8,131) and 89% above t he  
recen t  10-year average (5,466 f o r  1972-1982) (Appendix A Table 1 ) .  The har- 
v e s t  of chum salmon peaked t he  l a s t  week of June (Table 2 )  and was maintained 
through J u l y .  In the  Shaktoolik and Unalakleet  D i s t r i c t s ,  t h e r e  i s  a gradual 
changeover (no t  mandatory) t o  t he  smal ler  mesh g i l l n e t  (149 mm o r  5-718 i n )  
which i s  more e f f i c i e n t  in  the  capture  of chum salmon. The 1983 chum salmon 
harvest  was the l a r g e s t  on record,  85% l a r g e r  than t he  recen t  5-year average 
(172,781 ) and 93% g rea t e r  than t he  recen t  10-year average of 165,416 f i s h  
(Appendix A Table 1 ) .  The harvest  of  coho salmon was taken predominately i n  t h e  
Shaktool ik  and Unalakleet  s u b d i s t r i c t s  (Table 3 )  peaking i n  t h e  month of August. 
The 1983 harves t  was 30% g r e a t e r  than t he  5-year average (38,373) and 12% g r e a t e r  
than the  recen t  10-year average (21,846).  

The subs i s tence  harvest  t o t a l ed  2,066 chinook, 14,701 chum, 23,011 pink, 10,141 
coho, and 87 sockeye salmon (Table 4 ) .  These f i g u r e s  represen t  only t he  harves t  
of ind iv idua l s  who were interviewed,  re turned catch ca lendars ,  o r  obtained Nome 
s u b d i s t r i c t  ( 1 )  permits ,  and should be considered only as  a documented minimum. 
In general  t he  subs i s tence  harves t  i s  taken using s e t  g i l l n e t s  i n  r i v e r s  and 
occas iona l ly  s e ine s  a r e  used i n r i v e r  t o  ca tch  chum and pink salmon. The t o t a l  
ha rves t  of 50,006 was 34% lower than t he  pa s t  5-year average but on ly  4% lower 
than the  pa s t  10-year average (Appendix A Table 1 ) .  The s p o r t  ha rves t  (Table 5 )  
t o t a l ed  687 chinook, 2,042 chum, 4,583 pink, and 3,823 coho salmon (Mi l l s  1984).  

Escape~~ient Abundance : 

Peak a e r i a l  survey salmon escapement counts and o the r  enumeration p ro j ec t  r e s u l t s  
f o r  t he  Norton Sound a rea  a r e  presented i n  Table 6 f o r  1983. Chinook salmon were 
most abundant i n  t r i b u t a r i e s  d ra in ing  i n t o  s u b d i s t r i c t s  5 and 6 w i t h  the  Shaktoolik 
River producing a peak count of 1,080 and the  Unalakleet  River with a sonar count 
of 3,025. Chum salmon d i sp lay  a broader spawninq d i s t r i b u t i o n  throughout t he  
Norton Sound drainage.  Chum salmon escapement counts (Appendix A Table 2 )  were 
l e s s  than the  h i s t o r i c a l l y  observed average in  t h e  Nome s u b d i s t r i c t  ( I ) ,  above 
average in  s u b d i s t r i c t s  ( 3 )  through ( 6 ) ,  and above t he  h i s t o r i c a l l y  observed aver-  
age only i n  t he  Fish River (20,077) f o r  stream surveyed within  the  Golovin subdis- 
t r i c t  ( 2 ) .  Pink salmon peak i n  even-year cycles  and, t he r e fo r e ,  re turned i n  low 
numbers i n  1983. Few a e r i a l  surveys a r e  flown dur ing t he  peak spawning a c t i v i t y  
of coho salmon. Escapements i n t o  t he  Unalakleet  River of 3,025 chinook, 58,540 
chum, and 14,656 coho salmon were estimated using s ide-scan sonar (Table 6 ) .  A 
counting tower on t he  Kwiniuk River provided escapement es t imates  of 267 chinook, 
56,907 chum, and 251,965 pink salmon (Table 6 ) .  

Aye, Sex, and Length Composition: 

In 1983, chinook salmon were sampled from the  commercial catches  i n  three subdis- 
t r i c t ~  (Table 7 ) .  Age 6, chinook salmon predominated i n  t h e  ca tches  of s u b d i s t r i c t  
( 5 )  and ( 6 )  and were approximately equal i n  percentage of males and females i n  
both d i s t r i c t s .  In f a c t  t h e  age composition f o r  the  two s u b d i s t r i c t s  were q u i t e  
s i m i l a r .  In c o n t r a s t ,  t h e  inc iden ta l  harvest  i n  small mesh gear (149 mm o r  5-7/8 
i n )  of chinook salmon i n  the  Moses Point ( 3 )  s u b d i s t r i c t  r e su l t ed  in  50% age 4,. 
Subsistence catches  of chinook salmon were not sampled. See Appendix A Tables 3 
through 7 f o r  t h e  age composition of  a small sample of Unalakleet  s p o r t  caught 



Table 2. m e r c i a l  harvest of chun salmon in  Norton Sound by s u b d i s t r i c t ,  1983. 

Inc lus ive  Dates 1 2 3 4 5 6 Total 

June 5-June 1 8  

June 19-June 25 

June 26-July 2 

Ju ly  3-July 9 

J u l y  10-July 16 

J u l y  17-July 23 

Ju ly  24-July 30 

July 31-Aug. 6 

Aug. 7-Sept. 3 

Total  11,691 48,283 65,776 17,157 67,310 109,220 319,437 

Includes  72-hour f i s h i n g  period 6/30 - 7/3. 



Table 3.  Commercial harvest  of coho salmon i n  Norton Sound by s u b d i s t r i c t ,  1983. 

Subd i s t r i c t  ......................................... 
Inclusive Dates 1 2 3 4 5 6 Tota l  
____-I_--------------------------------------------- 

Ju ly  10-July 16 0 0 2 6 8 

Ju ly  17-Jd.y 23 2 0 45 21 3 26 0 

July 24-July 30 114 20 1,004 3,404 4,542 

Ju ly  31-Aug. 6 

Aug. 7-Aug. 1 3  

Aug. 14-Aug. 20 

Aug. 21-Aug. 27 4,7 37 4,354 9,091 

Aug. 28-Aug. 31 6 20 1,642 2,262 ...................................................................... 
Total 26 1 295 204 12,877 36,098 49,735 



Table 4. Norton Sound subsistence salmon catches, 1983. 

Mmber 
Sub- Fishermen 
district Village Interviewed Chinook Sockeye Coho Pink Chm 

Nane 

White Mountain 

Council 

Shaktool ik 

Unalakleet 
River 
Ocean 
Subtotal 

St Michaels 

Totals 216 2,066 87 10,141 23,011 14,701 

Data collected fran returned permits. 
Data collected £ran returned catch calendars. 
Data collected £ran household interviews. 

4 Eleven fishermen fished both river and ocean. 



m e  5. Nortansandarea sport fish salmxlhanrest, 1983l .  

Mrton Souard Marine 260 408 278 0 
ulalakleet 93 1,596 909 687 
Nane 93 204 1,782 538 
Fish-Niukldc 0 1,355 631 371 
Pilgrim 0 37 37 I l l  
Other Streans 242 223 9 5  335 
Lakes 0 0 371 0 

Sau:ce: M i l l s ,  M.J. 1984. Alaska statewide sprt fish harvest 
studies 1983 data. Alaska Deplrtment cd Fish and Cane. 
Federal Aid in E'isb Mstoration, Mml Ekrformance Report, 
1983-1984, Project F4-16, Val. 25 (SW-I-A) 85 ~ p .  



Table 6. Peak aer ia l  survey counts and eSCapen t  enmeration project resul ts  
for  streams i n  the Norton Sound drainage, 1983. 

Subdistrict Stream Nme olinook Coho Pink Chun 

Nane 
(1) 

Bonanza 
Eldorado 
Elmbeau 
Nane River 
Sinuk 
Solanon 

Golov in 
(2) 

Boston 
Fish 
Niukluk 

Moses Pt. 
(3) 

Ungalik Norton Bay 
(4 )  

Shaktookik 
(5) 

Shaktool i k  

Unalakleet 
(6) 

North River 

Unalakleet systm2 

South of 
Subdistrict 
6 

Kogok 

P i k m i k t a l i k  

1 Tower count. 
Sonar count. 



Table 7. Age composi t ion of chinook salmon from the  Norton Sound D i s t r i c t  
g i l l n e t  f i s h e r y ,  1983. 

Percent t!ge Cunposition ty Subdistrict 

~ I s / & R  ' Moses Shaktoolik Unalakleet 
Pt (3) (5) (6) 

Males 
32 
42 
5 2 
62  
7 3 

Females 
32 
42 
52 
62  
7 3 

Both Sexes 
32 
42 
5 2 
62  
7 3 
Sanple size 

1 
Gi lbe r t -R i ch  formula:  the  f i r s t  d i g i t  r e f e r s  t o  the t o t a l  
age, t he  second d i g i t ,  normal ly  subscr ipted, r e f e r s  t o  the  
freshwater age, l eav i ng  the  d i f ference between t he  two 
d i g i t s  as the  marine age. I n  some computer-derived tab les  
the second d i g i t  i s  no t  subscr ip ted.  



chinook salmon, samples f rom the  Una lak lee t  R i v e r  t e s t  f i s h e r y ,  sample s i z e ,  and 
l e n g t h  data f rom commercial sampl es. 

I n  1983 chum salmon were sampled f rom commercial catches i n  t h r e e  s u b d i s t r i c t s .  
Age Q1 predominated t h e  age compos i t ion  o f  t h e  samples rang ing from approxir i rate ly 
63% i n  t h e  Moses P o i n t  h a r v e s t  t o  58% i n  b o t h  t h e  S h a k t o o l i k  and Una lak lee t  sub- 
d i s t r i c t  catches (Tab le  8 ) .  The sex r a t i o s  were f a i r l y  equal i n  s u b d i s t r i c t  ( 3 )  
and ( 6 )  b u t  samples f rom s u b d i s t r i c t  ( 5 )  were 73% rnale. Length a t  age v a r i e d  
between s u b d i s t r i c t s  (Tab le  9 )  b u t  females were c o n s i s t e n t l y  s m a l l e r  than fitales 
o f  a s i m i l a r  age. See Appendix A Tables 8 th rough 10 f o r  sample s i z e  data  t o r  
commercial samples. Chum salmon escapement i n t o  t h e  Kwiniuk and Unala k l e e t  R ive rs  
were sampled i n  1983. Fernales were i n  t h e  m a j o r i t y  i n  b o t h  systems r e p r e s e n t i n g  
53% o f  t h e  Kwiniuk R i v e r  sample and 67% o f  t he  Una lak lee t  R i v e r  sample (Tab le  10).  
See Appendix A Tables 11 and 12 f o r  sample s i z e  and mean l e n g t h  da ta  for. escape- 
ment samples. Tenrporal t rends  i n  age compos i t ion  were e v i d e n t  i n  t h e  Una lak lee t  
R i v e r  sample (Appendix A Tab le  12) w i t h  age 51 compr is ing  g r e a t e r  t han  80% through 
June w i t h  41 i n c r e a s i n g  f rom 38% t h e  week o f  27 June t o  69% t h e  l a s t  week of J u l y .  
O v e r a l l  age 41 comprised 61% o f  t h e  U n a l a k l e e t  R i v e r  and 59% o f  t h e  Kwiniuk R ive r  
samples (Tab le  10 ) .  

Coho salmon were sampled i n  t h e  Una lak lee t  s u b d i s t r i c t  i n  1983. Age 4, was t h e  
dominant age c l a s s  compr is ing  n e a r l y  94% o f  t h e  commercial sample (Tab le  11 ) and 
98% o f  those captured i n  t h e  Una lak lee t  R i v e r  t e s t  f i s h e r y .  See Appendix A Table 
13 th rough 15 f o r  coho salmon mean l e n g t h  da ta  and age compos i t ion  da ta  frort; 
sockeye salmon cap tu red  i n  t h e  Una lak lee t  R i v e r  t e s t  n e t  f i s h e r y .  

Kotzebue Sound --- 

The commercial, s p o r t ,  and subs is tence  harvests ;  escapement abundance; and b i o l o -  
g i c a l  sampling; i .e., age, sex, and l e n g t h  f o r  Kotzebue Sound f o l l o w s .  

Commercial, Spor t ,  and Subsistence Harvest :  

The 1983 commercial h a r v e s t  o f  chum salmon i n  t h e  Kotzebue D i s t r i c t  t o t a l e d  175,762 
chum, 121 chinook,  and 114 p i n k  salmon (Tab le  12).  The h a r v e s t  was taken u s i n g  s e t  
g i l l n e t s  o f  140 mm (5-1/2 i n )  t o  165 mm (6-1/2 i n )  mesh and up t o  274 m (150 fm) 
i n  l eng th .  The 1983 commercial chum salmon h a r v e s t  was above t h e  r e c e n t  22-year 
average of 11 7,200 though i t  was t h e  l o w e s t  s i n c e  1979 (Appendix B Table 1 ) .  Chum 
salmon catches peaked a t  33,747 d u r i n g  t h e  f i r s t  commercial f i s h i n g  p e r i o d  o f  
August w i t h  a r e l a t i v e l y  r a p i d  d e c l i n e  t h e r e a f t e r  (Tab le  12) .  Low commercial h a r -  
v e s t  chum salmon c a t c h  p e r  u n i t  e f f o r t  (CPUE) was t h e  p r imary  f a c t o r  l e a d i n g  t o  
t h e  c l o s u r e  of  t h e  1983 season by  emergency o rde r  on 20 August. 

I n  1983 o n l y  t h e  Noatak and Shungnak v i l l a g e s  were surveyed f o r  es t ima tes  of 
subs is tence h a r v e s t  (3,556 Shungnak and 4,035 Noatak chum salmon, Tab le  13) .  
Because t h e  subs is tence h a r v e s t  o f  these v i 11 ages was considered average, (com- 
b ined  t o t a l  o f  7,591 chum salmon) an a d j u s t e d  reg ion-wide e s t i m a t e  o f  12,900 was 
d e r i v e d  u s i n g  t h e  p rev ious  5-year average o f  c o n t r i b u t i o n  by those two v i l l a g e s  
t o  t h e  t o t a l  (Appendix B Tab le  1 ) .  The 1983 es t ima ted  h a r v e s t  o f  12,900 was 12% 
below t h e  r e c e n t  22-year average o f  14,600. The es t ima ted  s p o r t  f i s h  ha rves t  
(Tab le  14) was 463 chum salmon. 



Table 8. Age composi t ion o f  chum salmon from the  Norton Sound D i s t r i c t  
g i l l n e t  f i s h e r y ,  1983. 

Percent Age Canposition By Subdistrict 

Hoses Shaktoolik Unalakleet 
Sex/Rge Pt (3) (5) (6) 

Males 
31 
41 
51 
61 

Females 
3 1 
41 
51 
61 

Both Sexes 
31 
41 
51 
61 
Sample Size 



Table 9. Mean length of chum salmon i n  selected Norton Sound catch and 
escapement samples. 

Unalakleet 
Moses Pt. Kw iniuk Unalakleet Inr iver 

1 2 1 Tesff  ishery 

Males 

Females 

- ----- -- - - - - - 

Fran samples of the cmercial  fishery. 
Simpled fran Beach seine catches. 
Sampled £ran test net catches of 133mn (5 1/4") gear. 



Tab le  10. Age compos i t i on  of chum salmon from Nor ton Sound escapements, 1983. 

Percent Age Canposition By River 

Kw iniuk ~ n a l a k l e e t  
River River 

Males 
31 
41 
51 
61 

Females 
31 
41 
51 
61 

Both Sexes 
3 1 
4 1 
51 , 

61 
Sample s i z e  

Beach seine catches see Appendix Table 11. 
2 Catches sampled fran the Unalakleet River test fishery, 

see Fgpendix Table 12. 



Table 11. Age canposition of coho salmon £ran the Unalakleet 
canmercial fishery and inriver test net fishery, 1983. 

Percent Age Canposition -- ....................... 
Canmercial Unalakleet River 

Sex/Age Gillnet Fishery Test Fishery ...................................... 
Males 51.9 53.3 
3 2 2.5 0.5 
43 48.8 51.6 
54 0.6 0.5 

Both Sexes 
32 5.0 
43 93.8 
5 4 1.3 
Sample Size 16 0 



Table 12. Commercial ha rves t  o f  salmon i n  t h e  Kotzebue D i s t r i c t  i n  1983. 

I n c l u s i v e  Hours Number o f  - - . - - - T o t a l  -. . . - Catch - - . - - - - - . .- 
D a t e s  F ished Boats Chi nook Pink Chum 

7/28-7129 2 4 162 20 30,754 

8/01 -8103 3 6 163 27 33,747 

8/04-8106 3 6 164 2 1 19,004 

8108-8/10 36 143 7 25,181 

8111-8/12 2 4 136 10 11,713 

8178-8/19 24 9 7 3 6,013 
- - - - - - - - - . . - - - - - - - - - - - - - -- - - -- . -- -- -- - . - - - - - - - . - - - - - - - -- 

To ta l  121 114 175,762 
-- - - - - - ---- - - - - - - - - -. - -- ----- --- 



Table 13. Kotzebue D i s t r i c t  s u b s i s t e n c e  chum salmon c a t c h e s ,  1983. 

Vi l l age  Chum Harvest1 - - -- - - . - - . . -- -- - .- - - .- -- . - - - - - - 

Noorvi k 277 

Kiana 223 

Ambler 1,062 

Shungnak 3,556 

Kobuk 368 

Total  Kobuk River 5,486 

Total Noatak V i  1 lage/River  4,035 

Kotzebue 347 

Deeri ng 21 9 

Kival ina  200 

D i s t r i c t  Total  10,287 

During 1983 household surveys were conducted in  Noatak, Kival i n a ,  and 
Shungnak only.  Other ha rves t  informat ion i s  from t h e  l i m i t e d  r e t u r n  of 
mai l - in  ca lendars .  Harvest d a t a  should be considered a minimum only.  



Table 14. Kotzebue area sport f i s h  harvest, 1983l. 

Area Chun Salmon 

Noatak R. 
Kobuk R. 
W i k  R. 
Other Streams 
Lakes 

Total 
--- 

I Source: Mills, M.J. 1984 Alaska statewide sport 
f i s h  harvest studies. Alaska Department 
of Fish and Game. Federal Aid i n  Fish 
Restoration, Annual Performance Report, 
1983-1984, Project F-9-16, Vol. 25 (W- 
I-A) 85 pp. 



Escapement Abundance 

The Kobuk and Noatak R i v e r  systems p r o v i d e  t h e  m a j o r i  t y  of spawning h a b i t a t  f o r  
Kotzebue Sound chum salmon. A s ide-scan sonar enumerat ion p r o j e c t  was l o c a t e d  
on r i v e r  m i l e  34 of t h e  Noatak R i v e r  wh ich  produced an index count  of  22,327 
chum salmon f o r  1983. I n  t h e  Noatak R i v e r  few chum salmon spawn i n  t r i b u t a r i e s  
and most spawning occurs  i n  t h e  main r i v e r  downstream (and i n c l u s i v e )  o f  t h e  
K e l l y  R ive r .  A e r i a l  surveys a r e  conducted f o r  es t ima tes  o f  chum salmon spawning 
escapement i n  b o t h  t h e  Noatak and Kobuk R i v e r  systems r e s u l t i n g  i n  peak counts 
o n l y .  Survey c o n d i t i o n s  were good i n  1983 and t h e  es t ima ted  escapement on t h e  
Noatak system of 94,954 chum salmon (Tab le  15)  was s l i g h t l y  above t h e  observed 
average o f  84,160 f i s h  (Appendix B Table 2) .  Chum salmon spawn throughout  t h e  
Kobuk R i v e r  system. Peak a e r i a l  survey counts  o f  s e l e c t e d  t r i b u t a r i e s  and main- 
stem index areas t o t a l e d  44,135 chum salmon (Tab le  15 ) .  A e r i a l  escapement counts  
were below t h e  observed average f o r  t h e  S q u i r r e l  and Salmon R i v e r s  and average 
f o r  t h e  Tutuksuk R ive r .  

Age, Sex, and Length Composi t ion:  

I n  1983 chum salmon were sampled f rom t h e  commercial c a t c h  and numerous spawning 
t r i b u t a r i e s .  Temporal changes i n  age compos i t ion  were p resen t  i n  the  commercial 
samples (Tab le  16) .  Age 51 comprised a lmost  52% o f  sampl ing p e r i o d  one d ropp ing  
t o  21% by p e r i o d  t h r e e .  I n  c o n t r a s t  age 41 b u i l t  f rom 45% i n  p e r i o d  one t o  73% 
i n  p e r i o d  th ree .  See Appendix B Tab le  3 f o r  l e n g t h  and sample s i z e  i n f o r m a t i o n .  
The change i n  age compos i t i on  was a l s o  e v i d e n t  when v iew ing  t h e  samples by com- 
m e r c i a l  f i s h i n g  p e r i o d  (Appendix B Tab le  4 ) .  O v e r a l l  age 41 comprised 56% of  t h e  
c o m e r c i a l  sample and was t h e  m a j o r  age c l a s s  i n  escapement samples f rom a13 tri b- 
u t a r i e s  surveyed (Tab le  16) .  The Noatak R i v e r  sample was 59% age 41 and t h e  lower  
and upper Kobuk 53% and 61%, r e s p e c t i v e l y  (Tab le  17) .  See Appendix B Tables 5 
th rough 9 f o r  i n f o r m a t i o n  on sample s i ze ,  l e n g t h ,  and s tandard  e r r o r s  o f  t h e  age 
c l a s s  p r o p o r t i o n s  f o r  t h e  escapement samples. The 1983 season t o t a l  age composi- 
t i o n  o f  chum salmon was es t ima ted  t o  be 5.7% age 31, 57.1% age 41, 34.9% age 51, 
and 2.3% age 61 (Tab le  17 and Appendix B Tab le  10) .  The sex r a t i o  o f  samples 
c o l l e c t e d  f rom t h e  Kotzebue D i s t r i c t  ranged f rom 32% males i n  t h e  Noatak R i v e r  t o  
72% i n  t h e  K e l l y  R i v e r .  The sex compos i t i on  o f  t h e  commercial ca tch  samples was 
43% males (Tab le  17) .  I n  genera l  females a r e  s m a l l e r  t han  males f o r  a g i ven  age 
(Tab le  18) and bo th  e x h i b i t  an i nc rease  i n  mean l e n g t h  w i t h  age. 



Table 15. Aerial survey escapement estimates of chun salmon 
i n  the Kotzebue Dis t r ic t ,  1983. 

River Chun Salmon 

Noatak Rlver System 

Noatak River (below 
Kelly River) 
E l i  River 
Kelly River & Lake 

Total 

Kobuk River Systan --------- 
Main Kobuk River 
Mouth t o  Kobuk 

Kobuk t o  Pah River 
Pah River t o  jus t  
below Selby River 

Selby River mouth 
to Slough 

Selby River mouth t o  
jus t  below Beaver River 

Beaver River mouth 
Above Beaver River 

Main Kobuk River Total 

Squirrel River 
Salmon River 
Tutuksuk River 

Kobuk River Systan 
Total 



Table 16. Age and sex s m a r y  of Kotzebue Sound c m e r c i a l  set g i l l n e t  catch of chm 
salmn,  by statistical mpling period, 1983. All percents rounded t o  the 
nearest  tenth. 

&ple Period 
1 2 3 4 

* x /  7/12-7/29 8/1-8/6 8/&8/12 8/18-8/19 Total 
Age Percent Nlarbers Percent Nurrbers Percent Nmbers Percent Nurbers Percent Nmbers 

Males 47.0 
31 0.5 
41 20.4 
5 1 24.5 
6 1 1.6 

Both 
Sexes 100.0 
3 1 0.5 
41 44.7 
51 51.9 
6 1 2.9 



Table 17. Summary of  t o t a l  chum salmon r e t u r n  t o  t he  Kotzebue D i s t r i c t  by age, sex, and c o l l e c t i o n  s i t e ,  
1983'. 

Carmercial Noatak River Kelly River Laver Kobuk Upper mbuk Tatal 
ex/ Catch Escapement Escapeaent Escapeoent2 Escapenent Elleturn 
Age & r e n t  Nmhrs Rrcen t  Nmbers Percent Mxnbers Percent Mmhrs Percent W r s  Percent W r s  

Males 43.4 76,226 
31 1 4  2,487 
41 23.0 40,404 
51 17.7 31,040 
6 1 1.3 2,274 

Both 
Sertes 100.0 175,762 
31 2.4 4,209 
41 56.1 98,571 
51 39.4 69,255 
61 2.1 3,727 

Sanple 
Size 1,979 

Camnercial catch and Noatak River escapement sanples taken by 149m (5 7/8") t o  15- (6") mesh set 
gil lnets.  Kelly River salxnon aollected by beach seine. Upper and Lower Kobuk River sapled with spor t  
tackle. 
tQuirre1, SdlnYWl and Tutuksuk Rivers; ages based on s a g i b l  o to l i ths  smples taken 
f rau Salrmn River. 
CODbined Selby Slough, Beaver Creek and main stem Kobuk River; ages based on sagi tal 
oto l i ths  sanpled fram Selby Slough and Beaver Creek. 



Table 18. Mean length of chun salmon in selected Kotzebue catch and e s c a p e n t  samples. 

Carmercial Noatak Kelly Salmon Kobuk Beaver 
Catch River River River River * Creek2 

Males 
31 
41 
51 
61 

I 
N 

G i l l n e t  catches fran 14- (5 7/8*) to 152m (6") gear. 
~n COllected by snagging with sport tackle. 
I 
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Appendix A Tab le  1. Commercial and subs is tence salmon catches by species,  f o r  t h e  Nor ton  Sound D i s t r i c t ,  
1961-1983. 

Clnwercial Suhistenoe Cmbi ned 

Year Chinook Sockeye Coho pink Chm Chinook Coho Pink Chun Chinook Sockeye Coho Pink Chm 

5-Yr Pwq. 
4 8131 

10-Yr h v g .  
5 5466 

I n c l d e s  197 recorded sockeye salm i n  a l l  suhl i s tr ic ts  
Includes 93 rear&d sockeye salm i n  a l l  s d i s t r i c t s  

3 Includes 11 recorded sockeye salmon i n  all sutadistricts 
1978-1982 
1973-1982 



Appendix A Table 2 .  The historical averages of aerial survey counts of chum 
salmon in selected streams in the Norton Sound District .  
Only complete surveys of good or excellent rating were 
considered. 

Subdistrict 
and River 

Average Mmber 
Aerial Survey Years 

Count Used 

Nome Subdistrict (1) 
Sinuk 
Nane 
Flambeau 
Eldorado 
Bonanza 
Solanon 

Golwin Subdistrict (2) 
Fish 
NiukJ.uk 
Boston 

Moses Point Subdistrict (3)  
Kw iniuk 
Tubutulik 

Norton Bay Subdistrict (4) 
Unqalik 
Inglutal ik 

Shaktoolik Subdistrict (5) 
Shaktool ik 

Unalakleet Subdistrict (6) 
Unalakleet 
North R. 
North Fork 
Old Wanan 

28750 (Tower) 19 
10118 8 
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Appendix A Table 6. Age, sex, and s i z e  compos i t ion  o f  chinook salmon sampled from t h e  U n a l a k l e e t  R i v e r  s p o r t  
catch and from spawning ground surveys, 1983. 

Age Class -- 
Cunbined 3-2 4-2 4-3 

No. % kngth  No. % No. % length No. % - - krn knJth 

Male 31 64.6 670.2 5 10.4 501.0 8 16.7 568.8 1 2.1 590.0 

Total 48 100.0 735.3 5 10.4 501.0 9 18.8 566.1 1 2.1 590.0 

Standard 
Error l 

I 
W 
ul 
I Age Class 

- -- - -- -- 
5-2 6-2 7-2 7-3 

No. % Length No. % w No. % Length No. % ----- ----- kngth --- 

Male 11 22.9 738.2 6 12.5 835.0 0 0 - 0 0 - 

Total 13 27.1 746.5 18 37.5 861.1 1 2.1 1065.0 1 2.1 835.0 

Standard 
Error l 6.5 7.1 2.1 2.1 - -------I----------------------- - 
l Standard Error of the percent by age class. 



Appendix A Table 7 .  Age, sex,  and s i z e  composit.ion of chinook salmon sampled from t h e  Unalakleet  River t e s t  
g i l l n e t  f i s h e r y ,  1983. 

Age Class 

2lfhri (8 1/4") 
Male 3 33.3 810.7 
Fe~lale 6 66.7 829.5 
'Xlotal 9100.0 823.2 

Standard 
Error ' 
13- (5  1/4") 
M e  19 100.0 629.8 

or 
12  63.2 539.2 4 21.1 699.0 

I Female 
Total 19 100.0 629.8 12 63.2 539.2 4 21.1 699.0 

S t a A y d  
Error 

102 rn (4.) o r  W l e r  
Uale 6 66.7 593.0 1 11.1 466.0 2 22.2 632.5 3 33.3 609.0 
Peaale 3 33.3 897.0 3 33.3 897.0 
TWal 9 100.0 694.3 1 11.1 466.0 2 22.2 632.5 3 33.3 609.0 3 33.3 897.0 

S T d  
Error 

Total 
Uale 28 75.7 641.3 13 35.1 533.6 7 18.9 663.0 3 8.1 609.0 5 13.5 910.2 
F a d e  9 24.3 852.0 1 2.7 760.0 7 18.9 859.3 1 2.7 893.0 
Total 37 100.0 692.5 13 35.1 533.6 8 21.6 675.1 3 8.1 609.0 12 32.4 880.5 1 2.7 893.0 

Standard 
~r rorl 

' Standard error  of the prcent  by age class.  



Appendix A Table 8. Age, sex, and s i z e  composi tion of chum salmon sampled from the Moses Point Subdistrict 
commercial g i l l ne t  fishery, 1983. 

Age Class ------ ------ 
C a r b i d  3-1 4-1 5-1 6-1 

No. % Iength No. % Length No. % Length No. % length No. % - ---- -------------- 

Total 446 100.0 587.4 2 0.4 540.0 279 62.6 580.0 161 36.1 599.6 4 0.9 637.5 

Standard 
~ r r o r  0.3 2.3 2.3 0.4 ............................ 
I Standard Error of the percent 4 age class. 





Appendix A Table 10.  Age, sex, and s i z e  composition of chum salmon sampled from the Unalakleet S u b d i s t r i c t  
comnercial g i  1 l n e t  f i she ry ,  1983. 

- - -  - - 

mbined 3-1 4-1 5-1 6 -1 
No. % Length No. % Length No- % LRngth No* % k F @ - l N o . %  - 

Standard 
Error 0.5 2.7 2.7 0.4 - --- .................... --------------- 
I Standard Error of the percent by age class. 
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Appendix A  Tab le  12. Weekly age, sex, and s i z e  compos i t i on  o f  chum salmon sampled from t h e  U n a l a k l e e t  
R i v e r  t e s t  g i  1 l n e t  f i s h e r y  ( c o n t i n u e d ) .  

Age C la s s  

Cunbined 3-1 4-1 5-1 6 -1 
~ o .  % k n g t h  No. % Length No. % k n g t h  No. % Length No. % Length 

1 3 3 m  ( 5  1/4") and 14%m ( 5  7/8") gear  
- - -  

Male 32 31.4 
Female 70 68.6 
Total  102 100.0 
7/11-7/17 

Male 33 38.4 
Fanale 53 61.6 
Total  86 100.0 
7/18-7/24 

Male 1 9  30.6 
I 
e 
ru 

Female 43 69.4 
I To ta l  62  100.0 

7/25-7/31 

Male 11 21.2 
Fenale 41 78.8 
Tota l  52 100.0 
8/1-8/7 

Male 7 26.9 
Fenale 1 9  73.1 
Total 26 100.0 
8/8-8/14 

Male 14  46.7 
Female 16 53.3 
Total  30 100.0 
8/15-8/21 

Male 6 27.3 
Female i 6  72.7 
Total  22 100.0 
8/22-8/28 - - - - - - -  
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' n T . C . 7 . .  ,? ,k,l,L, ~ i ; ,  ,.; ; bii , 2 Asc, - .- - ? t , , '  ..: 7 . -  I " .  .,.-,~, k , a . .  - - -  ~ 3 ~ p o s i t i 3 n  . ~ f  CZ~: : : i ' ~ ~ n ~ : n ~ ; ? e d  fr9m t h e  ~ ~ a l ~ ) - l ~ c t  F 5 \ ~ p r  
commercial gillnet f i she ry ,  1983. 

Age Class 

Cmbined 3-2 4-3 5-4 
No. % Length No. % Length No. % Length No. % Length ----- ___-_-_---------^-----------------~-------------------- 

Male 83 51.9 563.0 4 2.5 545.0 7 8  48.8 563.7 1 0.6 580.0 

Standard 
Error 1.2 1.3 0.6 
I1_1_1_--1___--------------------------I-------I--_----------------- 

' Standard Error of the p e r e n t  bj age class. 



A p ~ e n d i x  A, T a b l e  14. Age, sex, and s i z e  cornposi tSon of  cohc salnion sampled frorrl t h e  i indj jkieet  R i v e r  t e s t  
y i l l r l o t  f isher-y,  1983. 

Pqe Class  
_______-l--l------------------------------- 

Canbined 3-2 4-3 4-4 5-4 
NO. % Length No. % Length No. % Length No. % Length No. % Ungth  

- - - - - - - - - -- - - - -- - 
133mn ( 5  1/4") and 1 4 h  (5  7/8") gear 

Male 9 90.0 548.9 
Fenale 1 10.0 552.0 
Total 10 100.0 549.2 
7/25-7/31 

Male 15  93.8 564.5 
Fmale 1 6.2 575.0 

I T o t a l  16 100.0 565.1 
8/1-8/7 

I 

Ma1 e 24 54.5 566.8 
Fanale 20 45.5 563.1 
Total  44 100.0 565.1 
8/8-8/14 

Male 7 50.0 579.7 
Female 7 50.0 559.6 
T o t a l  14  100.0 569.6 
8/15-8/21 

Male 5 45.5 549.2 5 45.5 549.2 
Fmale 6 54,5 555.2 6 54,5 555.2 
T o t a l  11 100.0 552.5 11 100.0 552.5 
8/22-8/28 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Appendix A Table 14. Age, sex, and s i z e  compos i t ion  o f  coho salmon sampled f rom t h e  U n a l a k l e e t  R i v e r  t e s t  
g i l l n e t  f i s h e r y ,  1983 ( c o n t i n u e d ) .  

Age Class 

Wblr l eu  3-L 4-3 P4 5-4 
No. 9 Length No. % Length No. % Length No. % Length No. % Length 

_-_______-___,----___-----10--~.------------------------------------------------------------------------ 

1 3 3 m  (5  1/4") and 149m (5  7/8") gear  ......................... 
Male 10 45.5 565.4 10  45.5 565.4 
Female 12 54.5 572.0 1 2  54.5 572.0 
Total. 22 100.0 569.0 22 100.0 569.0 
8/29-9/4 

Male 9 29.0 572.3 
Female 22 71.0 570.4 
Total 31 100.0 570.9 
9/5-9/11 

W e  1 5  53.6 588.7 
Female 13 46.4 585.5 
Total 28 100.0 587.2 
9/12-9/18 

Ma1 e 4 50.0 593.5 1 12.5 632.0 2 25.0 573.5 
Female 4 50.0 551 .O 0 0 4 50.0 551.0 
lbtal 8 100.0 572.2 1 12.5 632.0 6 75.0 558.5 
9/19-9/25 

To ta l s  

M e  98 53.3 569.6 1 0.5 632.0 95 51.6 571.2 1 0.5 335.0 1 0.5 595.0 
Female 86 46.7 568.2 0 0 85 46.2 568.2 0 0 1 0.5 565.0 
Total 184100.0 568.9 1 0.5 632.0 180 97.8 569.8 1 0.5 335.0 2 1.1 580.0 
S t m t h  rd 
Error ' 0.5 1.1 0.5 0.8 

102rrrr (4") o r  smaller gear 

M e  72 75.8 572.7 71  74.7 574.1 1 1.1 475.0 
Female 23 24.2 557.0 22 23.2 559.2 1 1.1 508.0 
mtal 95 100.0 568.9 93 97.9 570.6 2 2.1 491.5 
Standard 
Error ' 1.1 1.1 ........................................................................................ 
1 Standard Error of Ule proportion f o r  each age class. 
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m x  B W l e  1. lbtal annual &un sdlrrvxl returns (in thousands) 
t o  the btzelxle reqicn, 1%2-1983. 

BOpme Camnercial SUbGistmxx 7bt.a.l 
Year Index (=itch Catch (1) Return 

Piean 117.2 215.3 14.6 346.9 
Std. Dev. 59.8 198.5 5.6 245.4 

(1) Includes only Kotzebue ard Kobuk River Villages. Naatak Village 
sbistence catch is considered p r t  cd the esolpment m x .  
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Appendix B Table 3. Chum sallnon age, sex, and l e n g t h  (mm) sampled from the 
Kotzebue Sound co~r~n ie rc ia l  s e t  g i  1 l n e t  f i s h e r y ,  by s t 8 (  t i  s- 
t i c a l  sarnpl i n g  p e r i o d ,  1983. 

-----------------------------.-- 
Period 1: July 1 2  - July 29, 1983 

Age Class  
3 1 41 51 6 1 Total 

Males ...................................... 
Percent .50 20.40 24.50 1.60 47 .OO 
Avg. Length 57 0.00 623 -94 646.90 655.00 636.37 
Std. Error' 20 .OO 4.02 4.11 10.33 2.79 
Sample Size 2 7 8 94 6 180 

Fenales 
Fercent 0 -00 24.30 27.40 1.30 53 .OO 
Avg. k n g t ?  0 .OO 597.87 614.99 641 .OO 607.79 
Std. Error 0.00 3.32 2.60 5.57 2-03 
Sample Size 0 93 105 5 203 

Sexes Canbined 
Percent .50 44.70 51.90 2.90 100.00 
Avg. Length 570.00 609.76 630.06 648.64 621.22 
Std. Error1 20.00 2.57 2.38 6.18 1.70 
S m p l e  Size 2 17 1 199 11 3 83 

Period 2: August 1 - August 6 ,  1983 
Age Class  

3 1 41 5 1 61  Total 
Males ................................................. 
Percent 1.80 25 .SO 1 3  -20 1.60 42.10 
Avg. Length 564.00 619.74 643.37 676.67 626.84 
Std. Error1 10.13 3.13 3.79 10.39 2.31 
Sabnple Size 7 99 51 6 16 3 

Fanales 
Percent 1 .OO 35.00 2 . 4 0  .50 57.90 
Avq. Length 550.00 591.59 610.12 630.00 598.06 
Std. Error1 7 -36 2.56 3.51 50 .OO 2.07 
Simple Size 4 135 83 2 224 

Sexes Cambined 
Percent 2.80 60.50 34.60 2.10 100.00 
Avg. Length 558.91 603.50 622.77 665.00 610.18 
Std. Error1 6.98 1.98 2.61 14.73 1.54 
Sample Size 11 234 134 8 3 87 
.................................................... 

-Cant inued- 



Appendix B Table 3. Chum salmon age, sex, and length (mm) sampled from the 
Kotzebue Sound con~rnercial s e t  g i  l l n e t  f i shery ,  by s t a t i s -  
t i c a l  sampling period, 1983 (continued). 

Period 3: August 8 - August 12, 1983 
Age Class  

3 1 41 5 1 6 1 Total  
Males ----- - - - - - - - I _ _ _ _ _  

Pe rcent 2.90 24.10 9.20 .40 36.60 
Avg. Length 564.54 609.85 631.56 633.50 611.99 
Std. ~ r r o r '  9.43 3.02 9.86 14.50 3.27 
Sanple S i z e  1 3  107 41 2 16 3 

Females 
Percent 2.70 48.60 11.70 .40 63.40 
Avq. Lengq 558.33 585.44 613.44 615.00 589.66 
Std. Error 7.12 1.85 4.50 5.00 1.67 
Sanple S i z e  1 2  216 5 2 2 2 82 

Sexes Canbined 
Percent 5.60 72.58 20.90 .90 100.00 
Avg. Length 561.56 593 -53 621.43 624.25 597.84 
Std. ~ r r o r l  5.98 1.59 5.02 7.67 1.60 
Sample S i z e  25 3 23 93 4 445 

Period 4: August 1 8  - August 19, 1983 
Fqe Class 

31 41 51 Total  
Males ..................................... 
Percent 1.10 28.60 17.60 47.30 
Avg. Length 523.00 626.69 638.19 628.56 
Std. ~ r r o r l  0.00 7.11 10.18 5.86 
Sample S i z e  1 26 16 43 

Fanales 
Fe rcent 3.30 38.40 11 "00 
Avg. Length 550.33 586.51 600.10 
Std. Error I. 6.44 5.15 9.56 
Sample S i ze  3 3 5 10 

Sexes Cmbined 
Percent 4.40 67 -00 28.60 
Avg. Length 543 .SO 603.64 623.54 
Std. Error l 6.44 4.23 7.26 
Sample Size  4 61  26 

1 Standard error of the average length. 



Appecd ix  B Table 4. Age, sex, and l e n g t h  (mm) of chum salmon i n  the Kotzebue 
Sound comnercial catch, by comnercial f i s h i n g  period, 1983. 

Period 1: 7/11-7/12 

Males 
Percent 
Avg. Length 
Std. Error1 
Sample S i ze  

Females 
Percent 
Avg. Length 
Std. ~ r r o r l  
Simple Size 

Sexes Canbind 
Percent 
Avq. Length 
Std. ~ r r o r '  
Sample Size 

Period 2: 7/14-7/15 

Males 
Percent 
Avg. Length 
Std. ~ r r o r l  
Sample Size 

Females 
Percent 
Avg. Length 
Std. Error1 
Smnple Size 

Sexes Canbined 
Percent 
Avg. Length 
Std. Error1 
Sample Size 

Age Class  
41 5 1 6 1 Totai 

--- ------------------- 
20.60 28.60 49.20 

606.08 629.61 619.74 
8.79 7.58 5.74 

1 3  1 8  31 

Age Class 
41 51 61 Totdl 



Appendix B Tab le  4. Age, sex, and l e n g t h  (mm) of chum salmon i n  t h e  Kotzebue 
Sound c o m e r c i  a1 catch,  by commercial f i s h i n g  per iod,  1983 
(con t inued) .  

-- -------- - --I_-- 

kricd 3: 7/18-7/19 
Age Class  

41 51 6 1 Tot a1 
Males --------- -------- 
Percent 24.70 24.60 1.50 50.80 
Avg. Length 625.19 652.50 695 .OO 640.55 
Std. Error1 7.86 6.75 0 .OO 5.18 
SBnple Size  16 16 1 3 3 

Fanales 
Percent 
Avg. ]Length 
Std. Error1 
Sample Size  

LSexes Canbined 
E'ercent 
kvg. Length 
Std, Error l 
Sample Size  

Period 4: 7/U-7/22 
Age Class  

3 1 41 51 6 1 Total 
Males ................................. 
Percent 1 .SO 19.10 26 -40 1.50 48.50 
Avg, Length 550.00 635.38 670.56 625.00 651.67 
Std. Error1 0.00 11.91 6.69 0 .OO 6.33 
Sample Size  1 13 1 8  1 3 3 

Fenales 
Percent 0 .OO 17.60 32.40 1.50 51 .SO 
Avg. Length 0.00 597.92 619.73 645.00 612.97 
Std. Error1 0.00 8.27 5.16 0.00 4.44 
&Sample Size  0 1 2  2 2 1 35 

Sexes Canbined 
Percent 1.50 36.70 58.80 3 .OO 100.00 
Avg. Length 550.00 617.40 642.60 635.00 631.75 
Std. Error l 0.00 7.36 4.14 0 .OO 3.81 
Sample Size  1 25 4 0 2 6 8 ----------------------------------------------- 

-Cont inued - 



Appendix B Tab le  4. Age, sex, and l e n g t h  (mm) o f  chum salrnon i n  t he  Koi:zebue 
Sound commercial  c a t c h ,  by commercial  f i s h i n g  p e r i i j d ,  1983 
( c o n t i  nued) . 

Period 5: 7/25-7/26 
Age Class 

4 1 5 1 6 1 Tot& 
Males --_I_------------- ---.--- 
Percent 14.80 32.70 3.30 5Cb.80 
Avg. Length 628.89 645.30 640.00 646.19 
Std, ~ r r o r l  8.11 9.11 0 .OO G .77 
Sample Size 9 20 2 3 1 

Fanal e s  
Percent 
Avg. Lengq 
Std. Error 
Sample Size 

Sexes Canbined 
Percent 
Avg. Length 
Std. ~ r r o r '  
Sample Size 

Period 6: 7/28-7/29 
w e  Class 

3 1 41 51 61 Total 
Males ------------------------I--------- 

Percent 1.40 23.90 15.50 0.00 46.80 
Avg. Length 590 .OO 638.24 636.36 0.01) 635.86 
Std. ~ r r o r l  0.00 9.26 20.02 0.00 9-67 
Sample Size 1 17 11 0 29 

Fmales 
Per cent 0 .OO 35.30 22.50 1.40 59.20 
Avg. Length 0 .OO 613.60 619.37 640 .OO 616.43 
Std. ~ r r o r '  0.00 5.47 6.27 0.00 4.14 
Sample Size 0 25 16 1 4 2 

Sexes Canbined 
Percent 1.40 59.20 38.00 1.40 100 .OO 
Avg. Length 590 .OO 623.57 626.29 640.00 624.37 
Std. ~ r r o r l  0.00 4.96 8.96 0.00 4.63 
Sample Size 1 42 27 1 71 



Appendix B Table 4. Age, sex, and length (mm) o f  chum salmon i n  the Kotzebue 
Sound comiercial catch, by comnlercial f ishing period, 1983 
(cont inued).  

2eriod 7: 8/1-8/3 
$e Class  

31 41 51 61  Totdl 
lulales ------ --------------_1_--- 

;Percent 1 .OO 28.40 14.10 2.40 45.90 
Avg. Length 572.50 619.31 644.86 683.80 629.63 
Std. ~ r r o r l  17 .50 4.41 5.24 9.24 3.22 
Sample Size 2 58 29 5 94 

Fenales 
Percent -50 27.70 25.40 .50 54.10 
Avg. Length 550 .OO 592.23 605.81 680 .OO 599 .OO 
Std. Error1 0.00 4.63 4.99 0.00 3.40 
a p l e  Size  1 57 5 2 1 111 

Sexes Cunbined 
Percent 1.50 56.10 39 .50 2.90 100 "00 
Avg. Length 565.00 605.89 619.79 683.17 613.04 
Std. Error l 17 -50 3.20 3.71 9.24 2.36 
;ample Size  3 115 81 6 205 

.&r id  8: 8/4-8/6 
Age Class  

31 41 5 1 6 1 Tota l  
Males ----- ........................... 
Percent 2.70 22.60 12.10 ,510 37.9G 
Avg. Length 560.60 620.34 641.41 641.00 623.03 
Std. Error1 13.22 4.34 5 3 2  0.00 3.31 
a p l e  Size 5 41 2 2 1 6 9 

Females 
Percent 1.60 
Avg. Length 550 .OO 
Std. Error1 10.41 
Samp1.e Size  3 

Sexes Canbined 
Percent 4.30 
Avg. Length 556.62 
Std. Error1 9.14 
Sample Size  8 



hoaend i x  5 T a b l e  4. Age, sex, and length (rnrn) of  chum salmon i n  t h e  KO-,zebu;? 
Sound comr~iert i a l  ca t ch ,  by cornniercial f i s h i n g  p e r l c ~ d ,  1 383 
( con t i nued ) .  

% r i d  9: 8/0-8/10 

31 41 51 61 ?btal 
Age Qass 

Mes 
&raent 2.20 30.90 9 -00 .!XI 43.00 
Avg. bmgt+ 548.40 609.42 630.30 633.50 611.09 
Std. Error 10.69 3.14 18.81 14.50 4.57 
%np.le Size 5 6 9 20 2 % 

Fandles 
Eleroent 1.80 45.80 9.00 .40 57.00 

3 . length 545.50 591.42 620.75 610.00 594.74 . Error1 13 .% 2.60 6.34 0.00 2.37 
Sarrple Size 4 102 20 1 in 
sexes Qnbined 
Peroent 4.00 76.70 18.00 1.30 100.00 
Avg. kt-@+ 547.U 598.68 625.53 6 25.67 601.78 
Std. Error- 8.59 2.00 9.93 14.50 2.39 
Ssrrple Size 9 17 1 40 3 223 

Fericd 10: 8/11-8/12 
&F Q- 

31 41 51 61 7bta.I 
Males 
%rent 3.60 17 .lo 9.50 0.00 30.20 

3 . kngth 574.62 610.63 632.76 0.00 613.27 . Error1 13.01 6.37 7.69 0.00 4.61 
Sanple Size 8 38 21 0 67 

Fapales 
FQrcent 3.60 51.30 14.40 .50 69.80 
Avg. Ungt+ 564.75 580.09 608.87 620.00 585.50 
Std. Error 7.75 2.55 6.08 0.00 2.30 
Sanple Size 8 114 32 1 155 

Sexes Qnbined 
Pe rm 7 .20 68.40 23.90 .50 100.00 

3 . h q t h  569.68 587.73 618.34 620.00 593.88 . ~ r r o ~ ?  7.57 2.49 4.77 0.00 2.13 
Sanple Size 16 152 53 1 222 

-Conti  nued- 



Apaendix B Tab le  4. Age, sex,  and l e n g t h  (mm) of  chum salmon i n  t h e  Kotzebue 
Sound commercial ca tch,  by commercial f i s h i n g  p e r i o d ,  1983 
( c o n t i  nued) . 

*r id  U: 8/ll-8/12 

31 
Fge CJ- 
4l 51 Ibtal. 

Males 
Azrcent 1.10 28.60 17.60 47.30 
3. "9": 523.00 626.69 638.19 628.56 . Error 0.00 7 .U 10.18 5.86 
Sanple Size 1 26 16 43 

Fanales 
Feroent 3.30 38.40 l l . O O  52.70 

3: Ez$ 550.33 586.51 600.10 581 -08 
6.44 5.15 9 . x  4.27 

Sanple Size  3 35 10 48 

sacs chnbined 
&rent  4.40 67.00 28.60 100.00 
3. -9 543.50 603.64 623.54 606.68 . Error 6.44 4.23 7.26 3.56 
Sanple Size  4 61 26 91 

Standard Error of the average length. 



Appendix B Tab le  5. Noatak R i v e r  chuni salmon sex, age, and l e n g t h  (mni), 1983. 
F i s h  were sampled from Noatak t e s t  f i s h  p r o j e c t  us'ng 149 
mm ( 5 - 7 1 8 " )  mesh s e t  g i l l n e t s .  Age based on s c a l e  samples. 

Aw* Lerrgth 
Std. Error1 
Ssaple Size 

Fenales 
Fercent 

a: Rs 
Sanple Size 

e s  ~~ 
Feroent 
Std. Error' 

3: E 3  
Simple Size 

-- -- 

I Standard Error of the aver length. 
StKdard Error of the age rass prcent. 



Appendix B Tab le  6. Chum salmon age, sex, and l e n g t h  data  c o l l e c t e d  f rom K e l l y  
Lake, i n  t h e  Noatak R i v e r  d ra inage,  1983. Age based on 
s a g i t a l  o t o l i t h s ;  f i s h  c o l l e c t e d  by snagging w i t h  s p o r t  
t a c k l e .  

Fge Qass 

MaLes 31 4l 51 61 lbtal 

lEercent 34.0 28.0 10.0 72.0 

3 6% .1 681.2 6% .4 666 .8 . Error1 38.5 27.7 31.4 38.6 
Sanple Size 17 14 5 36 

lEercent 2.0 16 .O 10.0 
A . Length 610.0 604.1 A. &rorl 

653.0 
24.2 35.0 

Sanple Size 1 8 5 

Ekrcent 2.0 50 .O 38.0 10.0 100.0 
Std. Qror 2.0 7.1 6.9 4.3 
Avg. hngth 610.0 632.7 671.1 6% .4 653.2 
Std. Error 39.5 31.7 31.4 42.2 
Sanple Size 1 25 19 5 50 

Standard Error a£ the average length. * Stardard Error a€ the age class percent. 



Appendix B T a b l e  7 .  Chum salmon age ,  s e x ,  and l e n g t h  d a t a  c o l l e c t e d  frcm Salmon 
R i v e r ,  1983 i n  t h e  Kobuk d r a i n a g e .  Age based  on s t ~ g i t a l  
o t o l i t h ;  f i s h  c o l l e c t e d  by snagg ing  w i t h  s p o r t  t a c k l e .  

EQrcent 
Avg. w 
Std. Error1 
Smple Size 

Feroent 

3 * m  . Error1 
Sanple Size 

Sanple Size 

StKdard Error of the aver? length. 
Standard Error af the age ass prcPnt. 



Appendix 8 Table 8 . j  Chum salmon age, sex, and leng th  data c o l l e c t e d  fran Selby 
I Slough on the Kobuk R i v e r ,  1983. Age based on s a g i t a l  

o t o l i t h s ;  f i s h  c o l l e c t e d  by snagging w i t h  s p o r t  t ack l e .  

Males 

Sanple Size 

&rcent 

3. . T Rrcz 
Sm@e Size 

BothSexles 
Eera?nt 
Std. Error2 

3: E3 
Sanple Size 

-- - -- -- 

I Stanhrd Error d the merage length. 
Standard Error a€ the age class praent. 



Appendix B Table 9.  Chum salmon age, sex, and length data collected frcm Bedver 
Creek in the Kobuk River drainage, 1983. Age based on 
sagi t a l  o to l i th ;  f i sh  collected by snagging with sport 
tack1 e. 

Males 

. Error1 
Sanple Size 

Rerent 

3: Z P  
Sanple Size 

Both Sexes 

Percent 
Std* EZror2 

3: kz9 
Sanple Size 

"d tardard~rro~ cd the length- 
2 S t a t k d  Error d the age zm prent. 



A;~pend ix  B Tab le  10. Con~para t ive  age and sex compos i t i on  o f  Kotzebue D i s t r i c t  
chum salmon, 1962-1 983. 

w e  ~ r c e n t  Fercent Age Class 
Year Size Males Ferdles 31 41 51 61 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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